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AIR CONDITIONER CONTRROL SYSTEM USING A TELEPHONE 
NETWORK AND METHODD FOR OPERATING THE SAME 

CROSS-REFEEIENCE 1 TO P ^T . ATF.D AP PUCATION 
[0001] The present application claiaims priority under 35 U.S.C. § 119 of Korean 
Application No. 2002-75976, which wavas filed on December 2, 2002, the disclosure of 
which is ejqpressly incorporatied by refer^ence herein in its entirety. 

BACKGR01M€) OF THE INVENTION 

1. Field of the Invaition 

[0002] The present invention relatates to an air conditioner control system using a 
telephone network and a method for opq>erating the same. More particularly, the present 
invention relates to an air amditioner a: control system, and a method for opaating the 
same, wherein an electronic device at a a remote location is connected to a plurality of air 
conditioners through the telephone nmetwork to input control commands to the air 
conditioners. A control program is r run in the remote electronic device to register 
profile infonnation for the air conditioioners whereby control commands can be simply 
and conv^entiy input and transferred. 1. 

2. Description of tiie Relelated Art 

[0003] A conventional air conditioroner control system using a telephone network will 
be described with reference to Fig, 1 . 

[0004] Air conditioners generally v include outdoor units and uidoor units. In such 
an air conditioner, a coolant undergoeses a thermal cycle of compression, condensation, 
expansion and evaporation while circuiulating throu^ the outdoOT and indoor units. In 
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ttiis manner, a cooling or heating operatioion is performed to condition the indoor air. 
[0005] Home network systems have b recently been developed in which a plurality of 
home appliances are connected to an intatemal network provided in a home or building. 
A server, in particular a home server, is w connected to the internal network for controlling 
the home appliances in an integrated i manner. The home server may be a home 
^pliance which has a storage capabiliility and sufi&cient data processing capacity to 
fimction as the server. Alternatively, a h home server-dedicated dervice may be provided 
to centrally control the home appliances c connected to the uitemal network. 
[00061 Such a home network systerem may fiirther provide a gateway function for 
connecting the home server to an extemaial network, sudi as the Internet. This gateway 
function enables a remote user to accessss the home server in the home or building over 
the Intemet to monitor the operating statates of the plurality of home appUances controlled 
by the home server and to input control ci commands to each of the home appliances. 
[0007] For such a home network sysystem, a local area network (LAN) line must be 
provided in the home or building to enahable smooth transmission and reception of signals 
among or between the home applianceces connected to the internal network. A hi^ 
speed Intemet network provided on a refegional or countcy wide basis is also necessary to 
fecilitate the remote control of the hoiome network system. However, such a home 
network system cannot be implemented d in a region, country, or bmlding, in which access 
to the Intemet is limited. 

[0008] To address the above problolem, an air conditioner control system using an 
existing pubUc switched telephone netwwork (PSTN) has been developed which allows a 
remote user to remotely input controlol conmiands to a plurality of air conditioners 
installed in a home or building and to mmonitor the opaating states of the air conditioners. 
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A conventional air conditioner controtol system using the public switched telephone 
network is shown in Fig. 1 . 

[0009] As shown in Fig. 1 , an air co^nditioner 10 is connected to a telephone terminal 
in a home or building so that it can bbe connected with a calling party (remote user) 
through the public switched telephone nmetwork TN for transmitting and receiving signals 
to/from the calling party over the telejlephone network. The remote user can call the 
building or home where the air conditioioner 10 is installed to establish a call connection . 
The remote user can then input a cccontrol command for the air conditioner 10 by 
manipulating buttons on a telephone 20iO. The control command is transferred to the air 
conditioner 10 over the public switched d telephone network TN to control it 
[0010] However, such a conventioronal air conditioner control system using the public 
switched telephone network TN has a d: disadvantage in ftat only a simple operation of the 
air conditioner 10, such as an ON/OF>FF operation, can be controlled due to a limited 
number of buttons provided on tiie telejlephone 20. This limits tiie remotely contiroilable 
functions of the air conditioners, resultilting in inconvenience to tiie user and mefiBdent 
and limited utilization of remote controlol capabilities. 

SUMMARYy OF THE INVENTION 
[0011] Therefore, the present indention has been made in view of tiie above 
problems. It is an object of tiie presesent mvention to provide an aur conditioner control 
system usiog a telephone network and d a mefliod for operating tiie same. In the system 
and metiiod, a remote electronic devicace, connected to tiie telephone network is operated 
to input control commands to some or ir all of the air conditioners m a home or building to 
be conlrolled. A control program cajapable of monitoring contix>Ued operating states of 
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the air conditioners is nrn in the remote el electronic device to register profile information 
of the air conditioners. In flns manner, r, at the same time that a remote user inpxits a 
specific control command, the remote eledectronic device can automatically connect to the 
air conditioner corresponding to the specscific control commaod m order to transmit and 
receive signals to/fi:om the corresponding ;g air conditioner. 

[0012] In accordance with one aspecect of the present invention, the above and other 
objects can be accompUshed by the pro^ovision of an air conditioner control system taat 
uses a telephone network to control a plulurality of air conditioners which are configured 
to transmit and receive signals over ti the telei)hone network. The control system 
includes a remote electronic device ha>aving a control program configured to receive 
profile information for each of the pluniraHty of air conditioners, register tiie received 
profile information and transmit contnlrol commands to designated ones of the air 
conditioners over the telephone netwwork on the basis of tiie registered profile 
information. 

[0013] In accordance with anolhersr aspect of the present invention, a method of 
operating an air conditioner control sysystem that uses a telephone networks provided 
The method includes running an air comnditioner control program in a remote electronic 
device to register profile information foibr a plurality of air conditioners, selecting one of 
tiie air conditioners to be controUed anaid inputting a control command for tiie selected 
ah: conditioner into the electronic devevice. The metiiod also includes generating a 
control command data packet based oron the input control command and flie registered 
profile information for tiie selected air r conditioner, and automaticaUy tiansmitting the 
generated data packet over the telephdione network to a telephone number associated 
with the selected air conditioner. 
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[0014] According to a feature oftheie present invention, profile information for an 
air conditioner is registered so lhat 1 a control command can be antomaticaUy 
transmitted to the air conditioner fix)m a a remote location without performing a separate 
manual setting operation. 

[0015] A graphic image-based regjgistration window is displayed on a screen to 
enable a remote user to register and conlnfirm the setting or profile information of the air 
conditioner. A display window is alsoso provided on the screen to display information 
regarding the location of the air conditioioner, a telephone number associated with the air 
conditioner, a unique ID of the air condiditioner and other information, contained in the 
profile information of the air conditioroner. Therefore, the remote user can input the 
control command for the air conditioneier with reference to the profile information of the 
air conditioner. 

RRTHF DESCRIPr'nON OF THE DRAWINGS 
[0016] The above and other objectcts, features and oUier advantages of the present 
invention will be more clearly undererstood from the foUowing detaUed description 
taken in conjunction with the accompaniny ing drawings, in which: 

Fig. 1 is a view schematically ly showing the configuration of a conventional air 
conditioner control system using a telepiphone network; 

Fig. 2 is a view schematicallyly showing the configuration of an air conditioner 
control system using a telephone netwtwork in accordance with an embodiment of the 
present invention; 

Fig. 3 is a block diagram of f a remote electronic device in the air conditioner 
control system shown in Fig. 2; 
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Fig. 4 is a view showing aprefefored embodiment of a control program used in 
the air conditioner control system shownn in Fig. 2; and 

Fig. 5 is a flow chart illustratiiting the operation of tiie air conditioner control 
system using the tel^hone network in acaccordance with flie present invention. 

DESCRIFnON OF THEE PREFEItf^D EMBODIMENTS 
[0017J Fig. 2 schematically depictsts the configuration of an air conditions control 
system using a telephone network in a accordance with an embodiment of the present 
invention. Fig. 3 is a block diagraram of a remote electronic device in the air 
conditioner control system. Fig. 4 c depicts a preferred embodiment of a control 
program used in the ah- conditioner c control system in accordance with the present 
invention. 

[0018] A plurality of air conditioneiers 100 are installed at various locations wiflun a 
home or building to condition (i.e. heat tt or cool) indoor air. Each of the air conditioners 
100 is connected to a telq)hone tenninaial at the location where it is installed, so tiiat it is 
connected to an intemal telephone noietwork of the home or building. The internal 
telephone network is connected to a pipublic switched telephone network (PSTN) via an 
exchange. As a result, a remote user c can input control commands to the plurality of air 
conditioners 100 by making a call to d a telephone number associated witii the intemal 
telephone network. 

[0019] The remote user inputs contntrol commands to the air conditioners ICQ witii an 
electronic device 200 at a remote locatidon. The air conditioners 100 are each assigned a 
different, unique identification (ED), l Accordingly, even thou^ die air conditioners 100 
are associated with tiie same telephone le number, the remote user can designate one of the 
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unique IDs in order to transfer a contrcrol command to one of the air conditioners 100 
corresponding to the designated unique B ID. 

[0020] The public switched telephciione network PSTN is a telephone network that 
provides typical subscriber telephone serervires, sudi as voice and data switching services, 
to many subscribers via an exchange. 1 In the public switched telephone netwo± PSIN, 
a local switch performs SAvitching to a ti telephone number dialed (i.e. input) by a calling 
party to access the dialed telephone n number. After accessing Hie dialed telephone 
number, the local switch establishes a a call connection between the calling party and a 
called party corresponding to tiie dialed ti telephone number. 

[00211 Tbe remote electronic devivice 200 preferably includes a control program 
driver 220 (Fig. 3) that drives a controtol program 300 through which a remote user can 
monitor information regarding the operarating states of the phirality of air conditioners 100 
and input control commands to the air <r conditioners 100. The remote electronic device 
also includes a data packet transmitter 2 230 that transmits control command data packets 
created by the control program 300 to a a designated one of the au: conditioners 100 over 
the public switched telephone networork PSTN. Hie remote electronic device 200 
fiirther includes a wired or wireless n modem (not shown) connected to the telephone 
network TN, a key input device 24(40 for entering control commands to the control 
program 300, and an output device 2f250. The ou^ut device 250 ouQjuts information 
regarding control operation results arand operating states of the air conditioners 100 
resulting from the control commands ininputthrou^ the key input device 240. 
[0022] Through use of the control )1 program 300 driven by the control program driver 
220, the remote user can transfer a a control command to a specific one of tiie air 
conditioners 100 to be controlled, and d monitor infonnation about a controlled operating 
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state of the specific air conditioner babased on the control command The control 
program 300 may be downloaded from n the Internet throu^ a Web browser run in the 
remote electronic device 200, includes a a graphic user interlace (GUI), for convenient 
remote control of the air conditioner opersrations. 

[0023] The control program 300alloAows a remote user to select a unique ID assigned 
to a specific air conditioner and input a acontrol command for the specific air conditioner. 
The remote user may instead select arand control some or all of the plurality of air 
conditioners 100. It is also possiblele to release the control over all selected air 
conditioners. 

[0024] In order to access the phnarality of air conditioners 100 connected to the 
internal telephone network, the remote u user inputs profile information for each of the air 
conditioners 100 into the remote electtoionic device 200 to regist^ the profile information 
in a database. Hiereafter, when the reremote user inputs control commands for the air 
conditioners 100, the control program 3 300 enables the remote electronic device 200 to 
rapidly perform data communication wivith the designated air conditioners on the basis of 
the registered profile information. 

[00251 As shown in Figs. 3 and 4,4, the control program 300 includes a port setup 
module 310 for selecting and setting upip a communications port (for example, any one of 
ports COMl to COM4) for transmissioron and reception of signals to/fi:om the plurality of 
air conditioners 100 connected to the inintemal telephone network. The control program 
300 also includes a registration module ie 320 for revering the profile infomMtion of the 
ah conditioners 100. The registrations module 320 is configured to separately register 
the profile mfonnation for each of the s air conditionos 100. The profile information of 
each of the air conditioners 100 maiay include any suitable information, such as a 
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telephone number associated -with a coronesponding air conditioner, a unique ID of the 
corresponding air conditioner, infonnatiftion regarding liie location of the corresponding 
air conditioner, and olher notations. Tirhe control program 300 further includes a data 
packet creation module 330 for generatkting a control command data packet based on a 
control command input by the remote usoser. 

[0026] When the profile informatioron of each of the air conditioners 1 00 is registered, 
it is stored in the database of the reremote electronic device 200. When a control 
command is input through the control p program 300 by the remote user, it is combined 
with the profile information of a desi.signated air conditioner, which is stored in the 
database, to create a control command d data packet. The remote eleclionic device 200 
automatically transmits and receives sipignals to/from the corresponding air conditioner 
over a telephone line. It is also possibibie to modify or delete the profile infonnation tf 
necessary. 

[0027] The remote electronic ; device 200 includes a suitable COM port 
(communications port), such as a serialal or RS-232 port, which can be set up on a basic 
input output system (BIOS). When thihis COM port corresponds to the port selected and 
set up by the port setup module 3 10, theie control command data packet can be transmitted 
to the telephone network through the setet-up port 

[0028] The data packet transmittctter 230 in the remote electronic device 200 is 
configured to receive flie control commmand data packet generated by the data packet 
creation module 330, and to automaiatically transmit the received data packet to a 
telephone number connected with the e corresponding air conditioner over the telephone 
network. 

[0029] The operation of the telephohone network-based air conditioner control system 
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in accordance with the present invention n will now be described with reference to Fig. 5. 
[0030] First, fee air conditionCT coiontrol program running in die remote electronic 
device (SI) accesses &e database with the profile information of the air conditioners to 
load the profile information. 

[0031] After the profile informations is loaded, a remote user selects a specific raie of 
the air conditioners to be controlled by>y designating a number or ID of the specific air 
conditioner firom among the jHrofile infoformation throng the control program (S2). In a 
situation where there is no profile infoformation for the specific air conditioner in the 
database, or if the database is not accessssible (S3), then there is no profile information for 
tiie control program to combine with a a control command to create a control command 
data packet tostead, the control progrgam requests the remote user to register the profile 
information of the specific air conditioioner (S4) by displaying an appropriate message. 
However, if the profile information o of the specific mi conditioner is present in the 
database, the remote user may proceed ti to input a control command. 
[0032] If the new registration is rerequested, the remote user must input the profile 
information of the specific air condiditioner. As explamed above, suitable profile 
information may include location of € the specific air conditioner, a telephone number 
connected with the specific air conditirtloner, a unique ED of the specific air conditioner 
and other notations regarding setting u up a communication port for connection with the 
specific air conditioner (S5). 

[0033] After selecting the specific ic air conditioner, the remote user mputs a control 
command for an operation of the ainir conditioner (S6) and then chcks an execution 
button. Any suitable control comnunand may be used, such as for controlling air 
direction, air volume, or air temperatunire. If the control program confirms the ID of the 
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specific air conditioner, Uie telephone i number connected liierewith, and Ihe set-up 
communication port, a control commanoid data packet is generated which contains the 
control command {ST). 

[0034] A determination is made as fe to whetiier the set-up communication port is in 
its open condition (S8). hi the situatation where tiie set-up communication port is 
determined to be in its closed conditidon, the control process is ended because it is 
impossible to conduct data communicacation. However, if tiie set-up communication 
port is determined to be in its open a condition, tiie generated control command data 
packet is transmitted from tiie remote elelectironic device over tiie telqjhone network to tiie 
telephone number connected witii flie spspecific air conditioner (S9). After receiving tiie 
transmitted control command data pacfoket, Ihe specific air conditioner reads tiie contirol 
command contained in tiie received c data packet and perfonns a control operation 
associated therewith (SIO). 

[0035] After performing tiie controlol operation, tiie specific air conditioner generates 
data regarding its controlled operating s; state and tansmits tiie generated data back to tiie 
remote electronic device. The remote :e user can tiius monitor tiie controUed operating 
state of tiie specific air conditioner titiirou^ tiie control program run in tiie remote 
electronic device. 

[0036] As is apparent from tiie atabove description, tiie present invention provides 
an air conditioner conlrol system usuigig a telq)hone network and a metiiod for operating 
tiie same. Profile hiformation of a plulurality of air conditioners is registered and stored 
in a database. Contix)! commands forbr tiie air conditioners are input tiirough a control 
program ttiat is downloaded tiirou^ i a Web brov^ and implemented witii a GUI. 
Control command data is automaticallyly transntitted to tiie air conditioners on tiie basis of 
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the profile infonnatioii stored in the datatabase, resulting in improved convenience of 
remote control and automation. Furiber, t, a rcanote user can input more accurate control 
commands for the air conditioners becauiuse the control program provides details of the 
operating states of the air conditioners. 

[0037] It should be noted that, althorou^ the term "packet" is used herein, any form 
of network communication is within theie scope and spirit of the present invention. It 
should also be noted that it is within Ihlhe spirit and scope of the present mvention to 
operate in any suitable wired or wireless n network. 

[0038] While the term "air conditioioner" used herein encompasses devices which 
cool and dehumidify air, the term , also includes heating devices, humidifiers, 
dehumidifiers and other devices which "c'condition" the ambient air. 
[0039] Although the preferred emhbodiments of the present invention have been 
disclosed for illustrative purposes, thosese skilled in the art vwll appreciate that various 
modifications, additions and substitutidons are possible, without departing from the 
scope and spirit of the invention as disclolosed in the accompanying claims. 
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